Japanese Unexamined Patent Publication 
No. 58-56200/1983 (Tokukaisho 58-56200) 

The following is a full English translation of the 
above-identified publication. 

1. Title of the Invention: Transmission Scheme for Hand-written. 
Character Information 

2. Claims 

(1) A hand-written communications system for transmitting 
hand-written data back and forth between two or more persons, 
a transmitting end comprising: 

means for dividing coordinate position information to be 
transmitted into transmission units of finite length; and 

means for transmitting the resultant transmission units 
after assigning numbers to the transmission units, 
a receiving end comprising: 

means for checking each of the transmission units for 
error; and 

means for, after receiving a last one of the transmission 
units, requesting a retransmission of those transmission units 
which contain an error by specifying the numbers thereof. 

(2) The hand-written communications system of claim 1, 
wherein when signals are differential encoded for the 
transmission, only first coordinate data of the transmission 
units is absolute encoded rather than differential encoded. 

3. Detailed Description of the Invention 

The invention relates to transmission schemes for 
hand-written character information in hand-written 
communications systems. 

Hand-written communications systems are being 
developed which connect two or more hand-written character 
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terminals over a data network to communicate hand-written 
data (coordinate val-ues) written on a coordinate input device 
(tablet) provided to each terminal. 

Major conventional hand- written character/ information 
transmission schemes are as follows; (a) Hand-written character 
information is converted into bit strings. Data is not processed 
for transmission, (b) Parity bits are added to hand-written 
character information. (1) Hand-written character information is 
divided into frames. A check bit is added to each frame. 

Figure 1 is a time chart for the transmission of 
hand-written character information according to conventional 
scheme (c) mentioned above in which hand-written character 
information is divided into frames and a check bit is added to 
each frame. In the figure, as data transmitted from a 
transmitting end is received by a receiving end, the receiving 
end returns to the transmitting end a signal indicating whether 
or not each frame of data contains normal data. In response to 
the signal, the transmitting end either sends out next data or 
resends the same data. Specifically, if the received data is not 
normal, the receiving end returns a "Abnormal" response signal 
and the transmitting end retransmits one frame for error 
recovery. 

The scheme however shows poor transmission efficiency if 
it is used with a half-duplex line. This shortcoming is especially 
serious if the line has a low transmission rate. Scheme (a) 
mentioned above, in which Hand-written character information 
is converted into bit strings and data is not processed for 
transmission, is not capable of data error checking. Scheme (b), 
in which parity bits are added to hand-written character 
information, is hardly effective against burst error. Scheme (c), 
in which hand-written character information is divided into 
frames and a check bit is added to each frame, is capable of 
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error detection, but the scheme, if used as it is, cannot provide 
an effective means of error recovery as described above. Each 
conventional transmission scheme has its problems. 

To address the problems, the invention has an objective of 
providing a transmission scheme for hand-written character 
information at high transmission efficiency, whereby data to be 
transmitted are divided into transmission units of finite length 
and numbers are assigned to the transmission units so that 
when the received signal contains no error, only one "Normal" 
signal needs to be returned for a large number of received 
transmission units. 

To achieve the objective, the invention is a hand-written 
communications system for transmitting hand-written data 
back and forth between two or more persons, and the system is 
characterized by: 
a transmitting end comprising: 

means for dividing coordinate position information to be 
transmitted into transmission units of finite length; and 

means for transmitting the resultant transmission units 
after assigning numbers to the transmission units, 
a receiving end comprising: 

means for checking each of the transmission units for 
error; and 

means for, after receiving a last one of the transmission 
units, requesting a retransmission of those transmission units 
which contain an error by specifying the numbers thereof. 

The following will describe the invention fxirther in detail 
in reference to figures. 

Figure 2 is a block diagram showing an embodiment of the 
transmission scheme for hand-written character information of 
the invention. Figure 3 is a time chart for the transmission 
scheme of the invention. 
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In Figure 2, 1 is a tablet outputting the location 
coordinates of a pen in the form of electric signals. 2 is a data 
input processing section discarding coordinate data outside a 
target area, digitizing coordinate signals, and performing other 
processes. 3 is a frame forming section dividing data into finite 
lengths to generate frame units and requesting a frame number 
generating section 7 to assign numbers, 4 is a frame number 
assigning section assigning numbers to the output frames from 
the frame forming section 3 according to the data from the 
frame number generating section 7, for output to a 
transmitter/ receiver section 5. 8 is a transmission data memory 
section returning to the transmitter/ receiver section 5 frames 
corresponding to a retransmission request from the receiving 
end. 9 is a transmitter/receiver section. 10 is a frame check 
number managing section checking the sequence of frame 
numbers and for frame errors and if there is an error, recording 
the frame numbers which should be received correctly in a 
retransmission request number memory section 12. Upon the 
detection of the last frame, the retransmission request number 
memory section 12 requests a transmission of a retransmission 
request, 12 is the retransmission request number memory 
section sending frame numbers to a transmitter/ receiver 
section 1 1 in accordance with a request from the frame check 
number managing section 10. 11 is a data conversion section 
processing signals (e,g. converting coordinate data into TV 
signals) so that a display device 13 can produce a display from 
the data, 13 is the display device. 

The coordinate location of a character/ graphic 
hand-written with a pen on the tablet 1 is digitized as electric 
signals in the data input processing section. Thereafter, the 
data is fed via a data buffer 6 to the frame forming section 3 
where it is divided into finite lengths to generate frame units. 
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The frames are assigned numbers in the frame number 
assigning section 4, Then the frames are sent via the 
transmitter/receiver section 5 to the transmitter/ receiver 
section 9 on the receiving end. The transmission data memory 
section 8 stores as much transmission data as can be 
retransmitted in accordance with a retransmission request from 
the receiving end. In the receiving end, the transmitter/ receiver 
section 9 receives data. After that, the frame check number 
managing section 10 checks the sequence of frame numbers 
and for frame errors in the received data. If there is an error, 
the frame check number managing section 10 sends the frame 
numbers which should be received correctly to the 
retransmission request number memory section 12. 

When the frame check number managing section 10 
detects the last frame, a reply signal is returned if all the 
received data is normal; if any abnormality is detected, a signal 
indicating a request for a transmission of a retransmission 
request to the retransmission request number memory section 
12. The retransmission request number- memory section 12 
sends a retransmission request to the transmitting end in 
accordance with a retransmission request frame number from 
the frame check number managing section 10 or a 
retransmission request signal after the last frame. The received 
data output from the frame check number managing section is 
processed in the data conversion section 11 where the 
coordinate data is converted to TV signals to display characters, 
graphics, etc. on the screen of the display device 13. 

Figure 3 shows a flow of signals for the transmission 
scheme of the invention. The data transmitted from the 
transmitting end is divided into transmission units, or frames, 
(1), (2), (3), (4). At the receiving end, if any of the received 
frames has an error, only the error frame is specified, and a 
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retransmission request is sent for that frame. The transmitting 
end retransmits only the specified frame. 

Figure 4 shows the structures of transmission frames 
used in the invention. The structure includes a bit area for a 
frame number at the head of the coordinate data section of 
finite length. The coordinate data section is followed by a bit 
area for error check data and a last frame identifying code. 
Owing to the structure, the transmission scheme of the 
invention detects missing frames by the frame check number 
managing section 10 not only checking for frame errors, but 
also managing numbers and checking for the last frame 
identifying number (symbol '"x" in Figure 3). If differential 
encoding (DPCM) is used as a transmission scheme in which 
coordinate data code is transmitted back and forth between the 
transmitting and receiving ends, only the coordinate 
information located at the head of each frame is absolute 
encoded. This enables a correct frame to be received as correct 
data without being affected by an error in the preceding frame. 

As described so far, the invention assigns numbers to the 
frames to be transmitted and specify frame numbers in the data 
retransmission request from the receiving end. If the received 
signal contains no error, only one "Normal" signal needs to be 
returned for a large number of frames. That in turn increases 
transmission efficiency and extremely effective in improves 
processing speed of hand-written character information, 
4, Brief Explanation of Drawings 

Figure 1 is a time chart for an example of a conventional 
transmission scheme for hand-written character information. 
Figure 2 is a block diagram showing an embodiment of the 
transmission scheme for hand- written character information of 
the invention. Figure 3 is a time chart for an example of the 
transmission scheme of the invention. Figure 4 shows the 
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structures of transmission frames used in the invention, 
1: Tablet 

2: Data Input Processing Section 
3: Frame Forming Section 
4: Frame Number Assigning Section 
5: Transmitter/ receiver Section 
6: Data Buffer 

7: Frame Number Generating Section 

8: Transmission Data Memory Section 

9: Transmitter/ receiver Section 

10: Frame Check Number Managing Section 

11: Data Conversion Section 

12: Retransmission Request Number Memory Section 
13: Display Device 
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Figure 1 

Transmitting End 



Receiving End 



Data 

i Time Normal or Abnormal Signal 

Data (Next or Retransmission) 

Normal or Abnormal Signal 



Figure 3 

Transmitting End Receiving End 

Data 

I Time V 



Normal or Abnormal Signal 
(frame number is specified 
for abnormal signal) 



Figure 4 

Frame Number : Coordinate Data: Error Check Data 

Frame Number : Coordinate Data: Last Frame Identifying Code : Error Check Data 
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